The title compound, C 18 H 20 N 4 O 2 S 2 , is a new 1,3,4-oxadiazole and a key pharmacophore of several biologically active agents. It is composed of a methyl(thiophen-2-yl)-1,3,4-oxadiazole-2(3H)-thione moiety linked to a 2-methoxyphenyl unit via a piperazine ring that has a chair conformation. The thiophene ring mean plane lies almost in the plane of the oxadiazole ring, with a dihedral angle of 4. 35 (9) . The 2-methoxyphenyl ring is almost normal to the oxadiazole ring, with a dihedral angle of 84.17 (10) . In the crystal, molecules are linked by weak C-HÁ Á ÁS hydrogen bonds and C-HÁ Á Á interactions, forming layers parallel to the bc plane. The layers are linked via weak C-HÁ Á ÁO hydrogen bonds and slipped parallel -interactions [intercentroid distance = 3.6729 (10) Å ], forming a three-dimensional structure. The thiophene ring has an approximate 180 rotational disorder about the bridging C-C bond.
Chemical context
1,3,4-Oxadiazole derivatives are structural motifs of particular value in material sciences (Zhang et al., 2011) and agrochemistry (Shi et al., 2001; Milinkevich et al., 2009; Li et al., 2014) . In addition, they occupy a unique situation in the field of medicinal chemistry as pharmacophores possessing diverse pharmacological activities including antibacterial (Ogata et al., 1971; Rane et al., 2012; Al-Omar, 2010) , anticancer (Pinna et al., 2009; Gamal El-Din et al., 2015; Zhang et al., 2014; Du et al., 2013) , antiviral (Summa et al., 2008; Wu et al., 2015; El-Emam et al., 2004) , antihypertensive (Vardan et al., 1983; Schlecker & Thieme, 1988) , anti-inflammatory (Bansal et al., 2014; Kadi et al., 2007) and anti-oxidant (Ma et al., 2013) activities. In continuation to our previous studies on 1,3,4-oxadiazoles (ElEmam et al., 2012), we report herein on the synthesis and crystal structure of the title compound. 
Structural commentary
The title compound, Fig. 1 , is composed of a methyl(thiophen-2-yl)-1,3,4-oxadiazole-2(3H)-thione moiety linked to a 2-methoxyphenyl unit via a bridging piperazine ring. The molecule is V-shaped with the mean plane of the piperazine ring, that has a chair conformation, making dihedral angles of 51.2 (1) and 77.8 (1) with the 2-methoxyphenyl ring and the oxadiazole ring, respectively. The thiophene ring mean plane lies almost in the plane of the oxadiazole ring, with a dihedral angle of 4.35 (9) . The thiophene ring has an approximate 180 rotational disorder about the bridging C14-C15 bond.
Supramolecular features
In the crystal, molecules are linked by weak C-HÁ Á ÁS hydrogen bonds and C-HÁ Á Á interactions, forming layers in the bc plane (Table 1 and Fig. 2 ). The layers are linked via C-HÁ Á ÁO hydrogen bonds and slipped parallel -interactions [Cg3Á Á Á Cg1 i = 3.6729 (10) Å , inter-planar distance = 3.4757 (7) Å , slippage = 0.967 Å ; Cg1 and Cg3 are the centroids of the S2A/C15/C16A/C17/C18 and O1/ N3/N4/C13/ C14 rings, respectively; symmetry code (i): Àx + 2, Ày + 1, Àz + 2], forming a three-dimensional structure (Table 1 and Fig. 2 ).
Database survey
A search of the Cambridge Structural Database (Version 5.37, last update November 2015; Groom & Allen, 2014) for the 3-methyl-5-(thiophen-2-yl)-1,3,4-oxadiazole-2(3H)-thione moiety of the title compound gave three hits. Two of these compounds also contain a substituted piperazine ring, namely Al-Omary et al., 2015) . In both of these molecules, the conformation is very similar to that of the title compound.
Synthesis and crystallization
To a solution of 5-(thiophen-2-yl)-1,3,4-oxadiazole-2-thiol (920 mg, 5 mmol), in ethanol (15 ml), 1-(2-methoxyphenyl)-piperazine (960 mg, 5 mmol) and 37% formaldehyde solution (1.0 ml) were added and the mixture was stirred at room temperature for 3 h and then allowed to stand overnight at The molecular structure of the title compound, showing the atomlabelling scheme and displacement ellipsoids at the 50% probability level. The thiophene ring has an approximate 180 rotational disorder about the bridging C-C bond. Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the S2A/C15/C16A/C17/C18 ring. 
Figure 2
Crystal packing of the title compound, viewed along the b axis, showing the C-HÁ Á ÁS and C-HÁ Á ÁO hydrogen bonds ( 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The C-bound H atoms were positioned geometrically and treated as riding atoms: C-H 0.95-0.97 Å with U iso (H) = 1.5U eq (C-methyl) and 1.2U eq (C) for other H atoms. The thienyl ring is disordered over two positions and in the final refinement cycles, the occupancy of atoms S2A and C16A, and S2B and C16B, were each fixed at 0.5. (Farrugia, 2012) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and publCIF (Westrip, 2010) .
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